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Abstract Parry–Romberg syndrome (PRS) is a rare dis-
order, described in the nineteenth century by Caleb Parry
and Moritz Romberg, characterized by acquired and slowly
progressive atrophy of one side of the face. The patho-
genesis of PRS is still unclear. Immune-mediated processes
are thought to be a basic factor in PRS etiology, but
autonomic nervous system might also be impaired. A case
of PRS in a 26-year-old woman with coexisting distur-
bances in the lower left limb is presented. The multimodal
electrophysiological studies were done, including electro-
encephalography, visual, brain auditory, somatosensory
and trigeminal somatosensory evoked potentials, blink
reflex, standard neurographic and electromyographic
examinations, quantitative sensory tests and autonomic
tests. Neuroimaging studies consisted of brain MR, single
voxel proton MR spectroscopy, diffusion tensor imaging
with fiber tractography. Based on multimodal electro-
physiological and neuroimaging studies, it was concluded
that the impairment in PRS is multisystemic, i.e., motor,
sensory, and autonomic. A cortical origin of the symptoms
is possible.
Keywords Parry–Romberg syndrome 
Electrophysiology  Neuroimaging
Introduction
Parry–Romberg syndrome (PRS), also called progressive
hemifacial atrophy, was described in 1825 by Caleb Parry
and then elaborated upon by Moritz Romberg in 1846 [1].
PRS is characterized by acquired, slowly progressive, self-
limited, unilateral atrophy of the face which primarily
affects subcutaneous tissue, fat, and connective tissue, then
the skin, muscles, and bones [1–4]. The pathogenesis of
PRS is still uncertain and seems to be heterogeneous [1–5].
Immune-mediated processes are primarily considered.
Wartenberg [6] concluded that disturbed central regulation
leads to hyperactivity of the sympathetic nervous system,
which controls the trophism of fat and subcutaneous tissue.
Electrophysiological studies of PRS patients usually did
not reveal characteristic changes [1, 2, 7]. Brain MR
abnormalities are usually ipsilateral to the affected part of
the face, but contralateral or bilateral changes can be seen
as well [8, 9]. Considering this, we conducted sophisticated
diagnostic procedures.
Case
We describe a 26-year-old woman (M.S.) who developed
progressive right facial hemiatrophy at the age of 5 which
became stable 5 years later (Fig. 1). She was admitted to
the Department of Neurology when she was 26 years old
because of progressive weakness of the left lower limb
lasting 1 year. Clinical examination revealed atrophy of the
facial and lingual subcutaneous tissue and muscles on the
right side, a definite vertical line reaching the eyebrows on
the forehead, hyperpigmentation of the right orbicular area,
and pterygium of the right eye. Slight monoparesis of the
left lower limb with exaggerated tendon reflexes and
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Babinski’s sign, vascular symptoms such as cooling at the
left shank and foot, and lividity of the toes of the left foot
were also found. The patient was fully mobile. Neuropsy-
chological examination showed no cognitive impairment.
The antibody profile revealed the presence of antinuclear
antibodies (ANAs—1:100). The level of protein in the
cerebrospinal fluid was slightly elevated (53 mg %). No
oligoclonal IgG bands were found. The Qalb and Eindex
IgG ratios were within normal limits. Other blood param-
eters (morphology, biochemistry, CRP, ENA, LA, etc.)
were also within normal limits. Ultrasonographic Doppler-
duplex examination of the arteries and veins of the lower
limbs did not display any pathological changes except for a
narrow vascular lumen of distal arteries, suggesting vas-
cular spasm. Electroencephalography (EEG) was normal.
In the blink reflex (BR) study, the R2 and R20 latencies
were prolonged (R2 = 39.7 ms, R20 = 39.7 ms) after
stimulation on the left side, but were within the normal
limit (R2 = 31 ms, R20 = 31 ms) after stimulation of the
right side. Recording electrodes were placed on the both
orbicularis oculi muscles (active) and on the nose (refer-
ence), and stimulating electrodes were placed over the
supraorbital foramina. The amplitudes of brain auditory
evoked potentials (BAEPs) were lower on the right side,
without any differences in latencies. Left trigeminal
somatosensory evoked potentials (TSEP) had mildly longer
latencies than those stimulated and recorded on the oppo-
site side. No abnormalities were found in visual evoked
potentials (VEPs) and somatosensory evoked potentials
(SSEPs) from the upper and lower extremities (stimulation
of median and tibial nerves bilaterally). We used standard
techniques and parameters of stimulation for all evoked
potentials. Electromyographic examination of the left
orbicular muscle of eye and neurography of both facial
nerves were within the normal limits.
Electroneurography and EMG of the four extremities
were also correct, except for a low amplitude of motor
responses in both peroneal nerves (motor conduction
velocities were normal). Neurosensory analysis (quantita-
tive sensory tests) discovered abnormal temperature and
pain thresholds (cold pain difference between the sides was
4.1C, heat pain 4.4C) in the lower left limb. The cold
sensation threshold was mainly elevated and the difference
between the sides was 8.8C, while the warm sensation
difference was only 2.6C (Table 1). There was no sym-
pathetic skin response (SSR) in the left foot. SSR in both
hands and the right foot were present with the correct
latencies. Heart rate variability (HRV) analysis did not
show any pathological findings. Brain MR showed thinning
and atrophy of the upper frontal gyrus, the medial part of
precentral gyrus and paracentral lobule of the right frontal
lobe on T2-weighted images and discrete hiperintensity of
the white matter in the upper part of the right frontal lobe
(corona radiata) on T2-weighted and FLAIR images
(Fig. 2a, b). Single voxel proton MR spectroscopy (1H-
MRS) displayed decreased level of N-acetylaspartate
(NAA) and increased level of choline (Cho) and mioinos-
itol (mI) in the upper part of the right frontal lobe (Fig. 3a,
b). Diffusion tensor imaging (DTI) displayed significantly
decreased fractional anisotropy (FA) parameter in the
white matter of right upper frontal gyrus (61% of FA in the
left upper frontal gyrus) (Fig. 4a) and in the upper part of
the right corona radiata. Fiber tractography derived from
DTI showed the reduction amount of fibers and involve-
ment of the right pyramidal tract (Fig. 4b). Lumbar-sacral
part of vertebral column MR revealed small central inter-
vertebral disc protrusions on level L4/L5 and L5/S1.
Discussion
The pathogenesis of PRS is still unclear. Immune-mediated
processes are thought to be a basic factor in the etiology of
PRS. According to the literature, the autonomic nervous
Fig. 1 M.S., 26 years old. Progressive facial hemiatrophy (PFH) on
the right side
Table 1 Quantitative somatosensory test: comparison of the left and
right side
CS (oC) WS (oC) CP (oC) HP (oC)
Right hand (C6) 30.8 33.7 30.9 33.6
Left hand (C6) 29.9 33.6 30.9 33.7
Difference (D) 0.9 0.1 0 0.1
Right foot (S1) 29.5 38.5 30.2 40.0
Left foot (S1) 20.7 41.1 26.1 44.5
Difference (D) 8.9 2.6 4.1 4.5
CS cold sensation threshold, WS warm sensation threshold, CP cold
pain threshold, HP heat pain threshold
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system (eventually the superior cervical ganglion) might
also be impaired. In PRS patients, changes were seen using
different diagnostic procedures (e.g. neuroimaging, elec-
trophysilogical) [1, 7–11]. We emphasize the diversity of
clinical features as well as diagnostic results seen in our
patient with confirmed PRS. The prolongation of the R2
and R20 latencies after left-side stimulation is partly
compatible with previous reports. Lonchampt et al. [10]
found a lack of R2 and R20 components after stimulation of
the affected side in a patient with PRS and a lack of R20
components in the response of stimulation of the opposite
side. According to Kimura [12], R2 components could be
significantly affected by a contralateral hemispheric lesion.
Our findings are probably connected with the damage to
Fig. 3 1H-MR spectroscopy, single voxel method. a Spectrum
obtained from a voxel located in the subcortical white matter of
involved right frontal lobe revealed decreased level of N-
acetylaspartate (NAA) and increased level of choline (Cho) and
mioinositol (mI) in comparison to control voxel (intrinsic control)
located in the corresponding area in left frontal lobe (b)
Fig. 2 MRI, axial FSE T2-weighted images. a The atrophy of the
upper frontal gyrus, paracentral lobule and the medial part of
precentral gyrus in the right (R) frontal lobe. b Relative sparing of the
lateral part of precentral gyrus and discrete hiperintensity of the white
matter in the upper part of the right (R) frontal lobe
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the right hemisphere, but a brain stem lesion could not be
completely excluded (lateral medulla, spinal nucleus). The
changes could be due to a left-sided trigeminal lesion
(particularly as both R2 and R20 were prolonged following
left sided stimulation). These observations were supported
by the neuroimaging studies performed in our patient. 1H-
MRS abnormalities might imply damage of the white
matter secondary to changes in the cortex of the right
frontal or primary damage of axons and gliosis. DTI and
fiber tractography derived from DTI indicated moderate
damage of white matter fiber tracts in the right upper
frontal lobe, the upper part of the right corona radiata and
pyramidal tract. The atrophy of the right upper frontal
gyrus and the precentral gyrus was agreeable with clinical
picture, and in accordance with brain somatic field
arrangement [13, 14]. They are similar to the Moon et al.
results [15].
We did not find any changes in standard neurography
and electromyography. Axonal impairment of both pero-
neal nerves is thought to be a congenital anomaly. We did
not find any other explanation of the anomaly, although
there were no accessory peroneal nerves. In the neurosen-
sory analysis we found significant differences in the tem-
perature and pain thresholds between the lower limbs. They
were higher on the left side, much more so when the cold
sensation was considered. These findings might indicate a
small-fiber lesion (Adelta) or central pathway impairment
[7, 12, 16–18]. They were connected with the absence of an
SSR, which was also restricted to the left lower limb. There
was no linear relationship between SSR amplitude and
sweat gland function [19]. Therefore, over-reactivity of the
sympathetic nervous system could not be excluded by the
lack of an SSR. The reflex arch of the SSR is polysynaptic
and consists of the reticular formation, hypothalamus,
limbic system, and contralateral cerebral cortex. Lesion of
ventromedial prefrontal cortex is consistent with a lack of
SSR. In the nervous system there are many common points
of the autonomic and sensory/nociceptive pathways (pos-
terior horn of the spinal cord, reticular formation, hypo-
thalamus, frontal cortex). According to our findings in the
clinical examination, MRI, and electrophysiological pro-
cedures, changes in the lower left limb of our patient seem
to result from a lesion of the central nervous system. We
are not able to explain this because there were no changes
in the upper left limb. The very late onset of the weakness
(about 20 years after the first symptoms) could be con-
nected with the enhancement of the immune-mediated
processes (currently ANAs and CSF protein levels eleva-
tion). We cannot completely exclude a peripheral lesion of
the lower left limb. Although the lumbar MRI did not
reveal any important changes, sympathetic impairment
might be located in the L1–L2 segments of the spinal cord,
in the ganglia (lumbar and sacral part of sympathetic
trunk), or in postganglionic fibers. We indicated that in this
patient, sympathetic disturbances were not limited to the
face region, but were also present in the opposite lower
limb, without any changes in the upper limb. The patient
also presented pyramidal signs located in the left lower
limb as well as sensory deficit at the same place. The
definite neuroimaging changes in the right frontal lobe very
Fig. 4 MR Diffusion tensor imaging (DTI). a Fractional anisotropy
parametric map shows significantly decreased fractional anisotropy
(FA) value (0.476) of the white matter in the right (R) upper frontal
gyrus in comparison to corresponding area in the left upper frontal
gyrus (0.641). b Fiber tractography shows involvement of the right
(R) pyramidal tract (reduction the amount of fibers)
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closely corresponded with clinical motor symptoms. We
emphasize the primary, multisystemic changes in the ner-
vous system in the pathogenesis of PRS. Based on elec-
trophysiological and neuroimaging procedures, we
conclude that the PRS signs might be of cortical origin.
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